Interaction of tryptophan containing oligopeptide with d-CpGpCpG by proton NMR.
The binding of tetrapeptide Lys-Trp-Gly-Lys OtBu to d-CpGpCpG has been studied by proton NMR at 90 MHz and 400 MHz. Changes in chemical shift have been observed in the temperature range 275-335 K. Interaction with tetrapeptide Lys-Ala-Ala-Lys NHEt has been studied in order to ascertain the contribution to changes in chemical shift due to the electrostatic interactions alone. On addition of Lys-Trp-Gly-Lys OtBu to d-CGCG, the H-5 and H-6 resonances of internal cytosine shift upfield about 0.04-0.07 ppm at 275 K. The upfield shift in external Cytosine are relatively small about 0.01 ppm. Changes in chemical shifts of internal and external Guanine (H-8) are indistinguishable being in the range 0.02-0.11 ppm. The changes in chemical shift of Tryptophan ring protons on binding to oligonucleotide are considerably large, it being typically an upfield shift to 0.18-0.53 ppm at 275 K. The changes in chemical shift of all resonances decrease with temperature. The observations suggest intercalation of Tryptophan ring in d-CGCG. Using the magnetic anisotropy ring current shifts, overlap geometries of Tryptophan ring in d(C-G) and d(G-C) sites of d-CGCG have been proposed. The same has been verified by using Corey-Pauling-Koltun models.